A Larger Dose of Vancomycin Is Required in Adult Neurosurgical Intensive Care Unit Patients Due to Augmented Clearance.
The objective of this study was to explore the pharmacokinetics of vancomycin and determine an appropriate dosage regimen for vancomycin in adult neurosurgical intensive care unit (ICU) patients. First, a 20-month therapeutic drug monitoring database at a medical center was used to retrospectively analyze the pharmacokinetic parameters of vancomycin in adult neurosurgical patients. Significant covariates were selected through Pearson or Spearman correlation tests and multiple linear regressions. Pharmacokinetic models were built using significant covariates to predict vancomycin clearance. Second, a 12-month prospective cohort of neurosurgical ICU patients was recruited to validate the models. Urine and cerebrospinal fluid samples were collected, and vancomycin concentrations were determined using a high-performance liquid chromatography assay. The relation between the model-predicted and observed pharmacokinetic parameters was assessed by Pearson correlation. In the retrospective cohort, 98 sets of peak/trough serum concentrations obtained from 73 patients were analyzed. These patients had a mean age of 54 ± 16 years, an estimated creatinine clearance (eClCr) of 83 ± 29 mL/min, a total vancomycin clearance (ClVan) of 101 ± 41 mL/min, and a volume of distribution (Vd) of 0.93 ± 0.27 L/kg. In a subgroup analysis, the ClVan of ICU patients was higher than the ClVan of non-ICU patients (1.57 ± 0.34-fold versus 1.16 ± 0.32-fold of eClCr, P < 0.05). Fifteen patients enrolled in the prospective cohort had an average age of 67 ± 12 years, an eClCr of 108 ± 44 mL/min, a ClVan of 112 ± 29 mL/min, and a Vd of 1.03 ± 0.55 L/kg. Adult neurosurgical ICU patients have a significantly elevated ClVan. In this study, 2 dosing equations were derived to achieve optimal serum vancomycin concentrations for this special population.